In this study the conventional autoclaving technique was modified by incubating the food overnight prior to autoclaving. This treatment resulted in a markedly improved consistency of the food peHets, comparable with that of untreated food. The modified autoclaved food did not adhere to the walls of feeders or clog the transport passage. Furthermore, the losses in thermolabile vitamins resulting from this treatment were the same as those resulting from conventional autoclaving.
Sterilization of food pellets for the feeding of specific pathogen-free and germ-free laboratory animals has traditionally involved either irradiation or autoclaving. Both techniques, however, have drawbacks. The major problem with irradiation is its great expense, which in Switzerland amounts to approximately five times that of conventional autoclaving. The main problem with autoclaving is that only a few pellets remain intact following treatment; most peHets break, disintregrate, or adhere to other pellets or to the shelf of the racks. This leads to problems in the operation of automatic animal feeders. For example, at our breeding institute, autoclaved rabbit food adheres to the walls of the feeders and clogs the transport passage. Although irradiation has been shown to diminish the main nutrients in the food to a lesser extent than autoclaving (Ferrando et 01., 1981) , its high cost has led us to investigate improving the technique of autoclaving as an alternative.
Investigations over several years have tested and compared the effectiveness of irradiation and autoclaving in eliminating microorganisms from laboratory animal foods. However, none of these addressed the problem of food consistency. In the present study we assessed the effect of preheating the food before starting the autoclaving program.
Materials and methods
The different food pellets used in this investigation are produced by several Swiss companies and contain double the normal vitamin levels (with the exception of vitamin D which is thermostable) because an estimated 50070 of the thermolabile vitamin content is inactivated during heat treatment. The following pellet diets were used in autoclaving: (I) 12 mm pellets for nude mice and rats maintenance diet (KLIBA 24-330); (II) 16 mm pellets for mouse and rat breeding diet (NAFAG 857 DVOD); (III) 4 mm pellets for rabbit breeding diet (NAFAG 8003 DVOD); and (IV) 3 mm pellets for guineapig breeding diet (NAF AG 8357 DVOD-C4).
Experimental procedure
The new autoclaving technique we developed involves pretreatment of the food pellets overnight (approximately 12 h) in the autoclave at a temperature of 85°C; this is followed in the early morning by the usual autoc1aving program. Table  1 shows the experimental procedure comparing our new technique with untreated (control) and with conventionally autoclaved food. At the Federal Research Center for Animal Production in Grangeneuve the contents of water, crude ash, crude protein, crude fat, crude fibre and net protein were determined by the Weender analysis. The Roche Vitamin Department used the method VALS, No. 101, for the determination of the levels of vitamins A (HPLC determination). BI (fluorimetric), PP or nicotinic acid (photmetric) and C (microtitration). We classified the consistency of the food pellets after autoclaving into four categories:
(1) Compact pellets, no adherent pellets.
(2) Compact pellets, but a few adherent pellets. (3) Mostly compact pellets, but many adherent pellets, and some pellets broken or disintegrated. (4) A few compact pellets, but most pellets adherent to themselves and to the shelf, and many pellets broken or disintegrated.
Results
The major nutrients of the pellet diets did not vary much between the different autoclaving techniques, with the exception of the water content which decreased substantially, as shown in Table 2 .
Autoclaving of food influenced the vitamin content in pellet diets considerably. Depending on the pellet size and content, the concentrations of the vitamins decreased, especially in the case of vitamin C with a loss of over 90070 of the initial content, as shown in Table 3 and Fig. 1 . We also found that the larger pellet sizes in diets I and II resulted in a smaller loss of vitamin B.
The consistencies of the treated food pellets after the different autoclaving techniques are shown in Table 4 and Fig. 2. 
